S2. Selection of Urban and Non-urban regions

61
A cell resizing operation S12 popularly known as resampling is carried out over the acquired
62
LC data. The resampling methodology operates a pixel scale calculation to change spatial 63 resolution of the dataset without losing useful information available with the data. The 500 m 64 spatial resolution LC images are interpolated to 1000 m resolution dataset to match with the 65 available LST data. There are many resampling methods available, through a variety of 66 platforms; here we apply the widely used Nearest Neighbor (NN) S13 resampling technique.
67
The NN algorithm maintains the original brightness values of MODIS pixels as well as has a 68 lower processing time of spatial resampling S14 .
69
The city clustering algorithm 35 is used to determine the extent of urban area for all the 84 70 cities. The following steps are followed to estimate UHI intensities over the selected cities: 71
1. An urban map is prepared based on the geographical location of centre of each big city.
72
The urban map is used to identify first urban node (root node here after) from the resampled 73 MODIS LC data. The root nodes are queued and processed one by one to identify their 74 respective urban and non-urban region. A root node is selected from the queue.
75
2. We examine eight neighbouring nodes around the root node. If the land cover type of the 76 neighbouring nodes has urban land cover, the neighbouring nodes are added into a queue,
77
assigning attribute of the neighbouring nodes as an urban node, otherwise the attribute of the 78 neighbouring node is assigned as a non-urban node. 
3.
Step 2 is repeated for each node in the queue till the queue is empty. When the queue is 80 empty; we quit the search and return the urban map to grow the cluster of the successive root 81 node. 4. After the urban map is returned, suburban area is defined as the buffer zone, which is a 83 ring around urban area that consists of the nonurban nodes excluding water.
5. The urban centres with the count of buffer zone grids covering the 50-150% of urban 85 nodes are selected for the SUHII analysis.
86
Supplementary Figure S1 shows an example of identified urban cluster by CCA and selection
87
of corresponding non-urban region along the urban boundary. The figure S1 from the monthly UHI analysis is presented in figure S3 . We compute the SUHII individually for both the pre-monsoon summer months (March-May), daytime (figure S3, b- larger than those of 20-100 Tongrid-1mon-1, in pre-monsoon summer months.
156
S4: Role of BC in SUHII modulation
157
We found that the opposite seasonal patterns of SUHII between pre-monsoon summer and 158 winter exist in north and central India ( Figure 1 ) with positive winter daytime SUHII, which is in contrast to negative pre-monsoon summer daytime SUHII. The UHI is evaluated with the help of Landsat ETM Plus data. LST-land cover relationship indicates that the city core has a significantly lower mean temperature than the outgrowth zones, mainly due to the presence of water bodies and vegetation. The urban core temperature is observed to vary from 1-7°C within different land cover classes. The results indicate UHI with an increasing air temperature in radial fashion from the suburbs towards the city centre. The mean UHI intensity is higher during winter than summer. 5
Delhi and Mumbai
S24
The UHI is assessed using the Landsat TM image of 5 May 2010 for Delhi and the 17 April 2010 for Mumbai. The UHI is observed to be less prominent in Delhi mainly due to the mixed land use, substantial tree cover along roads; the ridge forests and river cutting across the city. Mumbai, on the other hand, processes a stronger UHI where the heat is trapped within, the built-up zones, whereas the creeks, sea and the lakes act as heat sinks. The stronger negative LST-NDVI correlation is observed over Mumbai than Delhi. The UHI intensity is quantified with mobile surveys carried out from January 2011 to March 2013. The pre-dawn UHI is observed to be more intense than early night UHI, also intensity in winter is stronger than in summer. The study area is classified into different local climate zones (LCZ), thermal gradient and cooling rates are observed within the zones and validated with the LCZ classification.
The maximum UHI intensity is seen in the central part of the city. 13 Nagpur
S31
Traverse surveys were carried during the summer and winter seasons, for the years 2012-2014, to measure night time mean canopy UHI intensity. Canopy UHI effects were found to be most prevailing in high building and population density areas. The negative impact of vegetation and positive effect of population density is revealed. 14 Pune
S32
Dry and wet bulb temperature data obtained by a mobile survey conducted in April 1997. The results indicate that at night, the core of the city appears as both heat and moisture islands whereas at the time of sunrise as heat and dry islands. Situated in a basin-like topography, the city experiences stronger influence of winds rather than the thermal circulation systems arising from spatial in homogeneity in thermal and moisture patterns. 15 Thiruvananthapuram
S33
Air temperature variations across the urban centre were recorded by mobile traverse method on June 29, 2010. Cooling and warming rates in the urban centre and suburban area were derived from stationary air temperature recorders. The study observes significant difference in the urban and rural cooling rates with the UHI intensity reported as 2.4 o C. 16 Bopal
S34
The study estimates UHI with the help of Landsat TM data of the year 2006. The study reports a prominent UHI effect over the city. The UHI intensity is observed to be higher over the roads and industrial zones and lower over the vegetated areas as well as the residential regions with lighter roofing. 17 Ahmedabad
S35
In UHI effect is studied using Landsat ETM satellite data along with field measurements using Infra Red Gun in various zones of the city. The surface temperature near industrial areas and dense urban areas is reported to be higher as compared to other suburban areas in the city. 18 Mumbai
S36
The UHI is estimated for the time period 1976-2007 of based on the meteorologically observed surface air temperature over the two urban stations of the urban region and two peripheral non urban stations. The study reveals prominent UHI during winter season for both day and night time than the summer season.
Noida
S37
The UHI is assessed with the help of field data, meteorological observations and Landsat thermal dataset for year 2000 and 2013. Estimated UHI showed a negative correlation between NDVI, Emissivity and temperature whereas, NDBI, Albedo and temperature showed a positive correlation. The change in temperature is reported mainly due to increase in impervious areas. 
